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(54) PHYSICAL MOTION DETECTION AND APPARATUS THEREFOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To implement stable 
measurement of the number of steps regardless of 
exercising mode by calculating and discriminating the 
ratio of the intensity of ongoing acceleration in the 
longitudinal direction of a living body or upward by about 
10 from the direction and vertical acceleration almost 
parallel with the direction of gravity from the 
accelerations on two axes orthogonal to each other or 
three axes. 

SOLUTION: Acceleration on three axes is measured by 
an acceleration sensing part 1 containing an acceleration 
sensor to input a value containing a DC component to a 
coordinate conversion part 49. The acceleration sensor 
is fixed within a pace maker and the X axis of the sensor 
is set in the direction vertical to the plane of the pace maker When mounting on the surface 
of a human body is possible like a physical motion used in a step counter, an acceleration 
sensing part capable of measuring the acceleration in two directions orthogonal to each other 
is used. Thus, two axes in the measurement are set in the longitudinal direction of a human 
body parallel with a horizontal plane or in the direction upward by about 10° from the 
longitudinal direction of the human body and in the direction almost parallel with the direction 




of gravity, thereby enabling the measurement of the intensities of the ongoing and vertical 



Best Available Copy 



http://wwwl 9.ipdl.jpo.go.jp/PA 1 /result/detail/main/wAAARoaa42D A41 1 042220P5 .htm 6/23/2004 



Searching PAJ 



Page 2 of 2 




accelerations. 



LEGAL STATUS 



[Date of request for examination] 



03.04.2000 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3314917 

[Date of registration] 07.06.2002 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdLjpo.go.jp/PAl/result/detail/main/wAAARoaa42DA411042220P5.htm 



6/23/2004 



(19)0*S«rffF;t (JP) 



02) t& J|# 1^ ^ « ^A) 



©Dlnta.'^ 

A6 1B 5/11 

G 0 6 M 7/00 

//A6 1N 1/365 



#11^11-42220 

(43)4iMa ¥fi!6ll^a999) 2^160 



F I 

A 6 1 B 5/10 

G 0 6 M 7/00 

A 6 1 N 1/365 



3 1 OG 
J 



ssa* *8S:* m^m(Dm3 ol (^i3H) 





<i$ei¥9- 100306 


(TDIHHA 


592132741 










GzmmB 














W3S;iimjeffi±iP'p#Br#/ pisoos^ 






(72)KM« 


mm -3& 














































(74)f^A 


^m± ±m mm 



(54) [%Q9flD«ii!] {m(ftUi:>&j£Rz^-e(0$^li 



C57) [Si!^)] «^iEW). 

[IS®]- ( 1 ) «jft}i^sg%*ijsijr*. (2 ) attjcea 

:^r[ffjaijiSo^e (zAcr) t^niUh. xACT*5j;o'ZAcr 
pi©Ti^^©a«iJK^«:«»fj-rSo sfc. xAcr 



r 



IBS *ti 

(«tf ) ) < I. n ) 

(ns-i) WW (218-0 xarM 




ucr 


Z&CT 


(Sfi 


U-K 


Aid 








ait) 





« In 



licr 


ZAcr 


Oifj 


{.:.> 




V/lii 




luiKilir 







Tn«w» 



Best Available Copy 



rxmrn^"^ > > i . 

-:5t^r. wm^^mm^(D2-r>o^^(D^%ht^-:ti 

[ if 5 ] . mflB 2 :^rsj(DJnjIlg(7)5SS:^^ 6«S&cc j: 

^S^Mtcffi^ c <b m t -r 5iS5^3B 1 ^ /c « 4 
iB*S®«:16^ffl^^. 

tcissE-r ^> 2 #4> b < « 3 ttcDftniss^isiitctfefflnrtfe 

j'cc jjnas-fe > > ^^s: i . 

mt^mmm.^ > >'> ^^ig(Dm:t;^Af*©jt?f ^s^i^saii 
7 ] MIB 2 :tri^cDflnjlScD5$a?5^ 6MiaA<* 



2) 1 1 -42 220 

2 

St<!: T ^fS:*^! 6 iCiBtg^^^ffi^go 

10 ttl^Sch. 

MiB 2 yj\^(Dmmmomm^^m^^ii^(Dmmmm^m 
miEmmmk^^(D\i!iM^ hmi^Ai^(Dm^iyj\^mmm. 

^^ct tr^ nm^ 8 (^amoMWi^m&m:. 
30 t^w^t r^m^m 4 ^ fcitt 7 ^ /c 8 Ktm<oww) 

[«^Jgl 1] MiB^ii#f±i^l5«. ^^-SfJ^r^*> 

imt-^^ 4 $ 7 s yt 8 tcf Big(D{*«&«^ta 

[if 53<^ 1 2 ] fflB-^B^Pal^/c 0 CD^^>l:«'i^-r ^ 
CCiB«cr)»tt«IW^So 

[if^RJi 1 3 ] mn^mmm^fc*)o)t^^^wmr^ 

^^®ch>l:{«^^C<!b^«pffi:<h-r^gf*3ll HClBtS© 
50 [if^ii 1 4 ] tuiB^tf*iM^K«. ^tT^l^ao/c 



3 

iltf :^ffil»^iiSc!:)^S<b±T:?^^il»^jiSo^fii ^stB 
I/. 

[fs^:^ 1 9 ] wmmmimmmi^mi^ ^ . hJiba 

MiBJoiiS-fe > ^^Soffl:^ ^Af*cDiitf ^r^g»P3S 
mriBJ^«^J^^^c^ffi:ib3&^ 6ftrfBA^oit1f;^r^fi03SS 

B«iB 2 7?ffiI©»aiIS©?S^?&^ 6 mftBAf*<C>ait6B,^^« 

So 

[is^Ji2 1 ] mt^wn^mmm^m'^mK mriB 
[fs^RJi 2 2 ] m^mm^mm^^^t^m^. s«tB 



3) 1 1 -42 22 0 

4 

<b. BuiBam««^«^SoW)3fl*SmccS^i>r. miiB 

ISSl^^©<t^MCCffi;i-2>C<h^#mit-^fS*Ii2 0 
S/cti2 1 JClBtSOKSo 

10 ):cAX.C^K^^t^C i^#li<bT^iS*^2 0^/c»2 
1 */cti2 2 6Ciatg©S?g« • 

[000 1 ] 

20 [ 0 0 0 2 ] 

30 [000 3 ] ft|gS6^t^ai-r^H2>-t^--<i:Lr«. WIS 

ntc^^mcmx^ ntcn^mf^^^nr ^ctcc^-^x. 

[0004] TJ^ftti. ilSmS-^^ci »; -IffflCCfflli 

50 nmm^^i=f'ymmis^--^^cm^^irix^^tcfci^ 



5 

[0 00 5] wmwjt Lx^m^^^imufc^ox^t. m 

-So ^fc. wmmtLx-^mm(Dm^&^mmLfch 
tm^-^y^-^cj^^x^mL'. ^co^iy^-m^^y 

[0 006 ] 

¥ft6. Pgl2#0. PgSPI^O. Sii^'D. mMT^t\.>-> . 

[ 0 0 0 7 ] X. mmt Lx—^mr^(Dm^m^mm 
i\ ^/c. ±r':fj\^x{t7Kw-t0mctmLxfmmmm 

mmm<DmntLxumLxi.^^^-:^^-ij-(rC4di.^ 

mtfxio-) (ommtbximm^mm'r^mcu. a 
ct(^j:'ox^ctcmm. m^f^^mmt^m^ib. 9\- 

^^-rs/ci^tc. wMmtbxt^^^mmufchcDxiit 
•fe>tf-(DEBffl^ii5<s:^o. i^mnthx—^mmco 
m^M^mm Ltd, (Dx^t $> ^ mB^^ o r n«± 
<Df&^(o^(Dm^^n':>cti)^-mmx^6o Lt^Lt^ 



C4) «Fgi^ 1 1 -42 22 0 

6 

immii^m^tbx?MB'^M<^^'r^ct\t. mW} 
n(>c:h\.>ximtr^mm i^^i.^\tmn^^ u-) 

10 [0 009] X. 7J^itCcfct:t ^±T3^[^Otl®j1^ffltc 

uh. ^->x. ftMKi (^^. m^m^com^mm) t 

{mntwm^hxLi^'y. m^c, iitf:^f^cD^s6"t?^ 
^mm-thm^. p§®±^. PiSTP^B$^cfgam<* 

[0010] -^mmt. ±iB^ii^^i**r ^/ci?)Cc. 
( 1 ) ^mmi. ^mmy, p^is±s. psistpi^^cdji 
30 mBm^mmx^. {2).mwcmmLtcwwm\ip. ^ 

[0011] 

40 m. (xAcr) <b®;^:&r«i<b«*2iW3^c±T7^r^fta3ljSo5^ 
g (ZAcr) t^nitily. xACPfoJ:?>'2AcrJ:0\fini$S?*a 

50 ilgccj:^^^^. ^fi6^tft^i^t3:±T:&[^»aiiatc:cfc 



(5) 



[0012] 

[ 0 0 1 3 ] n :^mmm(Dim^a^m(om 

g-fe>if-^WT^aiiis-fe>t^>^si5 (1 ) ttis 
a-fe>5>>t!/a5 (1) j:K^mt}^ri^i}uM&mm^f!>. 

gp (4 9) t. mwm.m^ (4 9) 

SB (2) ]SS^^gP(49) <i:*3ffi;^^n^atT7^ 

«ij5Egp (3) Bnii^iS^asp (2) ctt)W;^sn 
(4 6) jjniE^^Sfitmgu (2) j:offi:^^n6Sn 

{*86:^^^f5^^ij"rs^i-3S}ii6i»^p (4 7) t. mmBm 
mwm (46) J: m:n^n^mm^m {^mm=f. ^ 

i1fe^tfi^5^) i^^Kffl^SP (3) J:0(±J:^;$ti^iKo 

(4 5) JJDiIS-fe>>'>^SB ( 1 ) <i:DtH;^^n^ 

{^fittHSP (4 8) i«r*L/Tl^S. #tc. 
(4 9) i»nag?Sg#tHg|5 ( 2 ) i^ifi:SfJSg|5 ( 3 ) 30 

{^r;^rfyXA. Ro'ai(j^J®WS»ISP (4 6) . mjf9\- ■ 
mmmm^ (47). -EiZj^^WLmmMm^ (45). 

S:0';ftSffliEi^^fflgP (4 8) (DMStS. Y^:^ 
[0 0 14] JjniSS-fe>1^-^^t?JjniIfi'fe>V>;5^gf5* 

(4 8) rtf^o ^"T. K«i -^K,, onm^C'SmU'^- 



1 1 -42 22 0 



8 



K ( 1 ) r^i3$4cDJnilS^?ifJSL/. ilrJ^giS5>^^^/cfii 
^M^g^^SU (4 9) (cA*f ^I^dI]g•fe>t^-^i^ 

TP^B$tc:tetiref^$^i>Pt2'r*o/c„ itfor. xificD 

U>>^^Y. Zl4<DU>i^01>/2<hL. XfftttljiKcD 
[0 0 1 5 ] ;^«:>'^'> F>'>*;^:7 (4. 5. 6) 

5Hz <hU/Ca >'^'> ^V^•X:7 (4. 5 . 6) ^jlo 

/cX. Y. ZttCD^jnilffi^A^ A,^<t'r^o 

tc. f*a^c^«T^CiJ:>^pJtg3:cit-&t3:il:^T€>2:&r&I 

mmm.<D^& (xacd t±Tyjmmm!&<Dm& (zact) 
[0017] Ms^^gp (49) (tc^i>t:E>mnyj\^i}m 

(7) . Kvi (8) . K.. (9) . K.2(10) . K,,C1 
1) . K.,(12) ^mS-S (13. 14. 15. 16. 17. 18) T 

ryj\^m^t^nmL. mn^ (m 20) xsmcom^ 

[0018] 
KviXA, + K.,XA, (1^) 
Ky, XA, + K., XA, (2^) 



9 

Ys. Zsi-r^o ) ^•r-^-X^-y7-CDfflJ:fti«. 
(3^) 



(6) «KFga¥ 1 1 -42 220 

10 

* tc. (6^) . (7^) . (^) . (gS;) . (10 ^) . (11 

t^^cxti^ttJih. ^j:*JXo-Yo5FffitCtett^XoliS 

iX sIlSCOra^CDftg (Ysf4<?:Yo|l6<i:CDrBlCDftg) CD 

10 Xo - Yo¥ffi^fct:r5X offiiX s$i(DFa©ftS<D-r 
[ 0 0 1' 9 ] 



rxcos 4>) } (4^) 



ftttffliE^: IC. = K/2 xcos 4> (^) 

K^i = -K Xsin <^)Xsin ^ (TS^) 

K,i = -K Xsin <^).Xcos e (8S;) 

K,a = K/4 Xsin 0 (^) 

K,z = K/2 Xcos t/)Xsin ^ (10 S^) 

K., = K/2 Xcos </)Xcos a (11 s;) 



J)DiIS-fe>>'>^SP(Z)XfiiY. ZliCDA:;^^'/:^^ 
ti7U>>?<Z)3tl^^#ML. :SJKffliEi^|g(K,, . K2 ^il 

ffiSffliEf^^K., . K,, . K., tJI/2l./Co fito 

4:mnM (21. 22) r^2mo. vi-j^:;Ky ^ (23. 40 
S (25. 26) tcfcf:) y mi^^^<oi^^ui]m 
tmfsjm. (xAcr) . ±rr-f5^im&^ (zact) ^^^e 

[0 0 2 0 ] ycCC. ^^ffl'J^^fP ( 3 ) (Dr)\^dt^) XA^ 
m^^^f^i>t^^<DWm'^^^mj:<^'^('C. (20) <D 50 



ffl:tii?*^±T:^fS]Jn2jgc<:Kneg (27) . m\t\^^- 
1. ^ssis (28) rs^b. mnmi'^mt'r^. u 

[0 0 2 1] m^i^\^t±rr:fo^(Dim.mn^t 

mm. sthX , sthZ (29. 30) ^:3>7SU-d7 (31. 32) 

(33. 34) CCr300ms ^^(Dyi^V ^) iJ-(D^^)\y::^^ 
l^^-r^o h 300ms «|^tcWSn> 

j^. 300ms. I|!M(D^> h »;;^-(D>'^V^y^^|%^r'E>^g 

ia^^c>:f. SJiB$ra3?^^ 300ms «^^ccwsn>/^•^-^^i 

[0 0 2 2] ^XCC. Bff^ffi5FH (*^(D?fJ^."C«4# 
ra) Stc^in/c7^*;^X(DSSt^;^»t;>^ (35. 36) x:^^ 

>huxws. zws (-^B#rai5/cDcD^») i-rSo t 
:^o\Li5±i)^K>^r^(omm^tj.^>^ (37. 38) -vtj*:? 

>hU. flagtS (39. 40) -VmnX^tSit^hiyi^::^^ (4 

X 42) cciBJiL. HOc^^©^^';i/:^^rcDB#ra^;^»^> 

hUrUi^X^ (41. 42) CCj3nffL..:^1s?M^ai4#M 
rtCD^MCD^A-Jl/y^^-COBSra^rttlSLL/. (41. 



(7) 



XL 



42) (Z)fii^>wrM. Twruimi^^W to. W:^^ (4 

a. 42) . (37. 38) CD«i?:U-fe^> hT^o S 

taCCl^g (43. 44) -C {XWS (— ^B^ra^/cOO* 
IS) - 1 ) /X^VTM (^tfB^ral) . {ZWS (-SB^RH^/c 
.0<D^Sfc) ~ 1 } /7mA (.mmfA) ^StffiU. #f40# 

5 . m=r^f^-b^ tl + t2 + t3+t4. ^-Wmf^^ic 
^(0\immt {4/(tl + t2 + t3+t4) } tu^ 



1 1-42220 

12 

ZAcr. ZAcr/XAcr^D¥:^fii. W^m. fi/hfif^^-To 
CO 024} 

[^11 





XACT XI.07 X10"*G^ 


ZACr X8.5 X lO 'G* 


ZACT/ 


XACT 


nriean±Sd 


max/min 


nnean±Sd 


nnex/min 


mean 


maA/min 




32.0±1.6 


34/30 


3B.0±4.5 


44/33 


9.5 


1 t.0/7,8 


90 P&S±# 


33.7 + 3.4 


37/29 


38.3±2.l 


41/36 




1 0.5/8.2 




4I.0±2.9 


44/37 


62.3±L2 


64/61 


12.2 


13.4/1 1. 1 


1 30 1^/55- P&SJi^ 


74.7±9.8 


87/63 


90.3±2.9 


94^87 


9.8 


1 1.0/8.6 




9.0±0.0 


9/9 


33.7±0.5 


34/33 


29.9 


30.2/29.3 


90 F&STIi$ 


I7.3±1.9 


20/16 


S7.0±6.7 


74/58 


31.0 


34.5/29-0 


II0#/^^ fiSTI^ 


30.3±2.5 


33/27 


138.7±15.2 


154/118 


36.5 


37.3/35.0 


I30t&/5^ PtS™ 


54.3±1.7 


56/52 


206.0±4.9 


212/200 


30.3 


30.8/30,0 




50.3±13.5 


109/35 


12.3±1.9 


17/9 


1.2 


1:7/0.9 


90#/55- ¥i&^tf 


t60.3±28.O 


203/9 1 


30.2±4.3 


40/24 


1.5 


2,2/1.0 




195.5±25.5 


234/161 


52.6±5.5 


74/5 3 


2.6 


3.4/1.9 




197.4±I9.I 


234/159 


|06.6±8.3 


130/90 


4.4 


6.2/3.4 


130t^:/:^^ ^ilfe^fr 


187.9±30.8 


236^77 


255±0.O 


255/235 


11.4 


26.5/8.6 


140^/^ W'^m.Vx 


149.4±13.9 


188/128 


255±0,O 


255/235 


13.8 


13.9/10.9 



[0 02 5] C(0^^^'7-yithfc^<Oi}mZ^^^o 

Ei3^7ctcm^L/caiij?f$^«m (4 6) -vaymtm 
[0 0 2 6] mm^wmm^^t. xact 07x10 

-^gO . ZAcr (#{4^i8.5 xio-^c?) ^KtH^iSAS) . 

XACTT^^lOO «T3J)^<^^^5^^^#'Mt'S(S47) <. 4> L/ 

8) . X?a:6att?^SI«^H6^tfiT€.(S49) o ^^cC^ 



30 <bL(S51) . m^hmWL±.mtt hiS^2') o 

[0 0 2 7 ] Hrriai:b*5(S47) rXACT^^lOO ^xrfpii^f)^ 

[0 02 8] 
[«2] 





XACTX1.07Xia*G' 1 


ZACrX8.5 xio-v 1 






mcaniSd 


max(2nd max; 


mean±Sd 


max<2nd max] 


% 




5.0±4.2 


34 (20) 


2.3±:3.2 


33 (U) 1 


|0.7 




8.0±4.2 


28 


2.6±1.7 


11 






l.4±0.7 


4 


I .0±l.l 


S 





[0 0 2 9] mi tm2^^^yitLtci>(Oi)m5'V^ 

m^^7€ifcmmLfci^^mw)mm (47) -con 



[0 03 0 ] XACT (#{4«1.07X10"*C? ) iZACT 

(mmtS . 5 X lOr ^ ) ^X:t)L (561) . XACT;&^ 30WT 

50 5(S63) o ^>bK?:c6. S^C2ACn!&^15tiT?!)^^53&^^^J 



(8) 

13 

(4 5 ) ^(DaaijJf^SStCcfcS^^fS^RiSJR^TJl/:^ 

[00 3 1 ] ffl86JfJ)^<t^ift1tfR<b^A:^b(S7i) . M 
ttJgag*^^Jfe^tf :^^¥ffl^tT«^?5^^^«»T'r ^ (S72) o 

iBI140;^T^u; :7'S 4 Sl^US 5 3 fcDY E S/NOCC 
[0 0 3 2 ] 81 tS-<-xy-:t?-:^l*<D»){^^$IJ»t- 20 

-&CPU. S2{tcpv8 KDmm^m^imthRo 

MT^D" *0t8l*M<bL/rtJ{*«)|fea-7*ni^^A8 2 a 

nri^^o 8 3(3:?ifKjiBttffiCDRAMr^f3. ftft^ttl 
:7*P^^A8 2 a(D*tT-CMm2n/cai&jff^®.tf$R8 3 

nr. •-^-:^y-:^-<Di|gSijMiaicaUffl5n^. 8 4ti 



1 1 -42 22 0 



14 



M^(^^Jffl^^D.C^«^^1^tB•r'5^^•J^;^^*0gB8 4 a-^ 
ttliSS*^ tUSB 8 4 b 6 (Differ 'r>^:7x-::J^T^o 

8 5 ^ (DttfR*5i-a5ffl:*-r ^i±i:^)-r>^:7ai-:^r 

[003 3] m9l,cmS<0^-y^^-:^-<0WS^Wii'^^ 

Ahm^^b 9\-simR^xti u (S9i) . nm^ h (oimm. 
®g:RD^*±T:&r^ttiiiS^Sffi (S94). ?ssa«)?f^si 

^fl^O(S95; 04#M) . ^^tU:^^iMtRb(S96: S 

ttf R <!: (CS-^I ^ r --i - >^ - ;^ - OHi:^$IJtai^tf ^ (S9 
7) , 

[0034] 

[HJSFfl] a3 0c^tiii^tfB#cDiitf:^r6]}]niigtcj:^^ 
± 2 . 3 ^/ ^x^m^ommt^^^xh o /Co 

[0 0 3 5 ] 
[^3] 





XWS/XWTM c^/^?- 


mean ± Sd 


max 


min 




59.8±1.1 


72.0 


67.1 




90.3dbl.3 


94.3 


86.8 




1 10.0±0.9 


1 1 1.8 


108.0 




I29.4±l.l 


130.9 


126.7 



[0036] 



(9) 



15 





ZWS/ZWTM t^/^ 




meantSd 


max 


min 




68.9±0.5 


69.5 


68.3 


90 fi§^±n 


88.9±K0 


90.0 


87.6 




109.0±1.4 


no.o 


107:0 




130.8±1.0 


132.0 


129.5 




71.1±0.6 


72.0 


70.7 




90.8*1-4 


92.5 


89.2 




in.7±0.6 


112.1 


110.9 




134.6±!.9 


136.6 


132.0 




130.4±2.3 


136.6 


126.7 




138.1±0.8 


140.3 


136.6 



1 1-42220 

16 



[0 0 3 7] mmcomzdm'^x^Y^MWxom^mts^ 
[ 0 0 3 8 ] :^mm{m^WomsLZj^'^o:>mmt 

[003 9] 

[mnmm'i ^mmx^. ( 1 ) w-mm=x, ^ta^ 30 

(2) aiS(|{ceHL/d*ii«i*\ ^3R^SIjCctBHL/cf* 

flS!j:^j^^iS6)5«'C#. (3) W^^f. ¥M!^?f. P^®± 

[ 0 0 4 0 ] -r^jrt^^. iitf:^ri^»nilS<D?SSchi:T:fi' 

W^iJ'r'SCiCcJ:^. TO^tf. ¥iffi^tf. P^Si^. 
P^STP^^^oaSb^f^M^flcc. f^Mlfi (^^(/^{ifHS^^P 40 

(Dm^^) ^im^ttiLr L'*or*>. 51-*Jitt<t*iJ»T 



[0 2] :^mmo:>m^(D^wm'm.r)\^d[') XA^cj: «p ^ 

[0 3] *tf©B^^^;^/c^liii^tf. ^Mi^tT. P§IS 
i:^. pgSTP4B#CDiitf^l^ttliIS^ig (XACT) . tm 

S?*mb^ (ZAcr/xACT) oS'J^fiitD^J^J&^L/cig-r 

[0 4] :2|^|lii(D0^©«Sft0gi*»I«iJT;U3 U XA^TTJ 

^f:^l^JJPiIa?sa (xacd . irfi^mmmm. (zac 
[0 6] -^m^mmcoMW^^^wwMt^^mmi^ 

J: '5>f*tiili<Di5l)3'Jr :3 y X A 1/ /c0^*) -5 o 
[0 7] 2ls:^(D?15SS<D®S6?l^figCcJ:^*®iltRT;i':3r 

[08] :^mmmim(owm^ti^-y5{tti^^m ^tx^^- 

[0 9] :*:^fe<Dff^^cDf*S6t^W:^ffi*^fi5ffl^n^-^- 
X ^ - - (DS&flF T J 1/ y X A ^ ^ L /c 0 r 4) ^ « 
[010] :*:||Jfe<Dff^^<DWcD5£ii^7n-r0-e*^o 
[tf-^CDittHJ] 

2 snae^sfiLaigB 



(10) 



17 

4. 5. 6 J^ly\^J^XV-i)\y^ 

7, 8. 9. 10. n. 12 nBMlE%^ 

13, 14. 15. 16. 17. 18. 21 22. 28 Sfit| 

19. 20. 39. 40 ira^H 

23. 24 XJi'-J^XV A )\^^ 

25. 26 ^ U 

27 Sliffli^ 

29. 30 ^imY^mm 

31. 32 



1#I8¥ 1 1 

18 



42 22 0 



* 33. 34 

35. 36 J^)\^:^WLiO'^:y^ 

37. 38 

41. 42 U5^X:§? 

43. 44 B^#IS 

45 *l^ff$BjltRSB 

46 mm^mmw^ 

47 ^^Mifeis;5ijgi5 

48 ftstiiE^^msp 

*10 49 




40- 



XWTM.ZWTMCiM7^ia!) - tl + 12 + t3 + t4 



^181 



30- 



\ 20. 
10- 



sail* 



O 



50 100 1^ 

XACT X 1.07 X 10 " - 4 [G * 2] 



200 




S54 



S5S 



r 

849 



NO 






S52 





Best Available Copy 



1 1-42220 



mi] 



29 



sthX 



27" 



l or-l 1 



X ~28 



3lH CMP 



sthZ 
30 rCMPl— 32 



33 



35 













CteSOOms) 








Cnon trig) 




(non tri^) 



li 



37 









Ban 











41 



i ^39 



li 



34 



38 



\ 4 0 



XWTM 



43 



^36 



ii 



l(±1.5(;) l(:i:3G) 



(±3G) 




BPFQ. S-IOHzII bPFQ. 5-L0Hz|[bFF0. 5-tOHz| 




25 H ^'^/"^ I 26 H ^'N^ 



(iilf) ) ( }-. !•■) ) 

(XWS-l) XWTM <ZWS-1) /TSTiW 



45 



XALT 


2ACr 




a. V 










'Aim 





46 



lACT 


ZACT 


(ill/ 










Ijiiililfi: 







47 



Best Available Copy 




17] 




S74 

1 



|zws.(zws-i)/zwTMtj^ |xws. (XWS-D/XWTMta^ 



CHS] 



84a 

] 


84 

) 








A 

> 































81 



CPU 



I 

ROM 

82b-^- ^ ffiibtWtt 



82 



RAM 










1 $«rKtK 





-83a 



85 
1. 

9 



86 



I 



85a 



Best Available Copy 



If Pi-SF 1 1 -42220 



imQ] mio] 




Best Available Copy 



^mW- 1 1 -42 220 

[ <2>#RM^u 1 m^mm \i^(D2 <omm.(iC^ ^mjE<D%m. * 

[^^fB] ¥^1 3^1.^90 (200 1. 1. 9) 

[^l^m-^] ^^^^ 1 1 -422 20 

[^gflB] ^^1 1^2>g 1 6 0 ( 1 99 9. 2. 1 6) 

[^M-^i^^] 11-423 

[tBM#-^] #I^¥9 - 1 0 0 3 0 6 

A61B 5/ia 

G06M 7/00 

// A61N V365 
[F I ] 

A61B 5/10 310 G 

G06M 7/00 J 

A61N 1/365 



[JltBH] ^^1 2^4>^3B (2 0 0 0. 4. 3) 
[#,^fflIEl ] 

±rf-fj^msM: A.Z =K.z XA, 
(4 8) rtf^o ^-r. Kci (on^tiC^^^r^^- 

-n 



[ffljE*fmilS«] 0 0 17 

[0017] j^M^^sp (49) t^c^iir^m^y-i^mm 

xi (7) . K.t (8) . K.X (9) . K.aC10) . K.,(l 
1) . K.^(12) ^mn^ (13. 14. 15. 16, 17. 18) r 

T:/7f^;S^i^^HdL. instil (m 20) t^3#oc)j?s^> 

[^i^ffliE3] 

mim^mm^^ 00 1 s 

[0018] 

+ K^iXA^ + K^iXA. (1^) 
+ K,z XA, + K.I XA« (2S;) 

tt. 7K^fflK:^tf^j:Aft<o«l:&r&i^YoM. mt)yf\^^ 
Zoii J]^iiS'fe>t^cDX. y. zw^^n^nxs. 

Ys. Zstr^o ) $'r-^-:^^-:^7-©fflll<?:«. 

1- 



tC. (^) . (7^) . (^) . C^) . (10 ^) . (11 

*(D*ffi]<bJ^j:-So Aj:fcXo-Yo^ffitC*5t:f6Xofili<b 
Xsttorfflooftg (Ys#<hYott<b(3Drfl<DftK) OiJ 

miEMmms^] 0025 

[0 0 2 5 ] C<Dm:^^'7y<tLtci>(Df)m3'C$>^^ 

m3^m!<cmmbfcmmmmmm^ (4 6) -vommm 

CffliBPt^Tigrg] 0029 



«fBB¥ 1 1 -4222 0 
[0 02 91^1 <ba2^y^:7'fbU/c*>CD7&^ia5r^ 

m5^mcmmLfc9\'^W}m^iu (47) -c^oi^ 
imjEMmmm&] 0033 

[0 03 3] ^9tc^8a:)-<>-;^^-:^-o«iiBSSb{^^ 

4b^?&:»651-gRt»fR^A;bU(s9i) . ^ti^t^ho:>imM 
tS«€:S^c?iJffl«(Da«i3&^i^*tiS6?&^^«Sf ^(S92 ; 

?^so*±T:^[^»niia^[^^»iaL'(s94). asb?^ 

,^.^*'J«L(S95: III4#M) . ^Sfeai:ti^31t^^L.(S96; 

97) p 



-ffl 2- 



